Evaluation of cardiac output, total peripheral vascular resistance, and plasma concentrations of vasopressin in the conscious, unrestrained rat during endotoxemia.
To eliminate the influence of anesthesia while investigating the role of vasoactive hormones during shock, we have developed an unanesthetized rat model that provides information on key cardiovascular parameters pertinent to shock. Enfluane anesthesia was used while the animals were being catheterized. After recovery from anesthesia, endotoxin (40 mg/kg) was given, and after 4 hr of measurements, animals (11) were killed. Cardiac index (CI) fell significantly 5 min after endotoxin and remained depressed for 4 hr. Mean blood pressure (MBP) decreased from 121 +/- 5.7 mmHg to 79 +/- 5.6 at 5 and 15 min, and increased to 113 +/- 3.0 at 180 min. Central venous pressure (CVP) was decreased from 30 min to the end of the study. Heart rate (HR) increased from 357 +/- 13 to a high of 448 +/- 14 at 5 min and remained at well over 400 for the 4-hr monitoring period. Total peripheral vascular resistance (TPVR) was twice that of the control at 30 min and remained elevated. Stroke volume decreased to 37% of that of the control at 15 and 30 min and remained at 50% of that of the control until sacrifice. Plasma concentrations of vasopressin measured by radioimmunoassay increased from 14 pg/ml (+/- 2.2, SEM) to 144 (+/- 56) and 144 (+/- 66) at 15 and 240 min after endotoxin. Pathological examination at the end of the study revealed extensive hemorrhage in all areas of the small intestine. We conclude that in the conscious endotoxic rat decreases in CI, MBP, and CVP are accompanied by compensatory increases in HR and TPVR; plasma vasopressin concentrations are greatly elevated; and severe small intestinal hemorrhage occurs. The control animals (12) were stable throughout the entire study period, establishing the conscious, instrumented, unrestrained rat presented here as an attractive model for the study of shock without the bias of anesthesia.